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Abstract of JP20041 1 1 163 

PROBLEM TO BE SOLVED: To provide a conductive fine particle having a good corrosion resistance 
and stability with time of a metal coating layer, and an anisotropic conductive material using above. 
SOLUTION: The resin fine particle is directly covered with a metal conductive layer made of gold 
having a purity of not less than 95 wt.%. 
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♦ NOTICES * 

4P0 and NCIPI ira not responsible for any 
daaage* caused by the use of this translation 

1. Thia document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. tn the drawings, arty words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim I] 

The conductive particle which is a conductive particlo which comes to form a metallic-coating 
layer in the front face of a resin particle directly, and is characterized by 95% of the weight or 
more of a metallic "coating layer consisting of gold. 
[Claim 2] 

The conductive particle according to claim 1 characterized by nickel contained in this metallic- 
coaung layer being less than 5 % of the weight. 
[Claim 3] 

The conductive particle which is a conductive particle which comes to form a metallic-coating 
layer in the front face of a resin particle, and is characterized by ** which comes to form a 
metallic-coating layer by non-electroryzed gold plate, and this 95% of the weight or more of 
metallic-coating layer consisting of gold after making the metal which has hydrogen absorption 
ability in this resin particle adsorb. 
[Claim 4] 

The conductive particle which is a conductive particle which comes to form a metallic-coating 
layer in the front face of a rosin particle, and is characterized by nickel being less than 5 % of the 
weight by permuting nickel by gold nearly thoroughly by permutation gold plate, coming to form a 
me taDic -coating layer, and this 95% of the weight or more of meta Die-coating layer consisting of 
gold after preparing the metallic-coating layer by electroless nickel plating in this resin particle. 
[Claim 5] 

The conductive particle according to claim 4 characterized by being tho conductive particle 
which comes to form a metallic-coating layer by non~eloctrof/zed gold plate further, for this 95* 
of the weight or more of metallic-coating layer being gold, and nickel being less than 5 % of the 
weight after permutation gold plate. 
[Claim 6] 

The conductive particle according to claim 1 to 5 characterized by for the mean particle 
diameter of a resin particle being 1-20 micrometers, and for coefficient of variation being 10% or 
less, and the thickness of a metallic-coating layer being 0.005-1 micrometer. 
[Claim 7] 

The anisotropy electrical conducting material characterized by using the conductive particle of a 
publication and growing into any 1 term of claims 1-6. 
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[DetaBed Description of the Invention] 
[Industrial Application] 

This invention relates to the conductive particle excellent in the corrosion resistance of a 
metallic-coating layer, and stability with the passage of time, and the anisotropy electrical 
conducting material using rt_ 
[0001] 

[Description of the Prior Art] 

A conductive particle makes it mix with binder resin etc.. and is widely used as a main 
component of anisotropy electrical conducting materials, such as an anisotropic conductive film, 
a conductive paste, electroconductive gkie. and conductive adhesion material, h electronic 
equipment, such as a liquid crystal display display, a personal computer, and a cellular phone, 
these electrical conducting materials are used, putting between the substrates and electrode 
terminals which carry out phase opposite, in order to connect substrates electrically or to paste 
up small components, such as a semiconductor device, on a substrata electrically. 
[0002] 

A specific gravity be large, although metal particles, such as gold, silver, and nickel (it express 
Following nickel), had be conventionally used as this conductive partide, it be difficult to hold 
substrates for it at fixed spacing, since a configuration be also an infinite form, or it tended to 
exist in an ununiformity in binder resin, the problem which make conductivity produce 
nonunrformity arose, and an activity be become difficult at the electronic parts to which fine 
pitch-ization progress every day. 

Moreover, since the degree of hardness was high and lacking in resiliency, breakage was done to 
the substrate, and since the difference in coefficient of thermal expansion with binder resin was 
still greater, there was a case where might produce a crack in a connection by the abrupt 
change of temperature etc.. and the defect of conductivity was caused with time in a long-term 



[0003] 

For this reason, in recent years, particle size is uniform instead of metal particles, and the 
conductive particle which performed non-eJectrdyzed nickel plating has been widely used for the 
front face of non-conductive particles, such as a plastic bowl which has moderate reinforcement. 
However, nickel deteriorated, when contact resistance was high and the long duration pan was 
carried out to the bottom of high-humidity/temperature, and it had the fault of worsening 
contact conductivity further. 
[0004] 

In order to solve such a problem, non-electrofyzed nickel plating is performed to JP.7-1 18866.A 
on the surface of a spherical particle, and the conductive particle which made the permutation 
gold plate layer form in the upper layer further is indicated However, generally it was difficult for 
nickel layer of a substrate to tend to make an oxide skin easily, and to make a golden coat into 
homogeneity for this effect. Furthermore, when partial exposure of a minute pinhole and nickel 
existed, the so-called "local battery" was produced, ekition of Substrate nickel was accelerated, 
and edited nickel had the trouble of depositing on the front face of a metallic -coating layer as an 



oxide, and reducing contact conductivity on it remarkably. Moreover, the metallic -coating layer 
which deteriorated becomes easy to produce a plating crack and peeling, the crack was 
produced in the deposit also by a little impact and a Ctuo oscillation, and the corrosion and the 
plating crack of such a metal deposit could become the cause of it not only causing poor 
conductivity, but reducing the dependability of an electrical conducting material remarkably when 
corrosion advances with time, when it was used as an electrical conducting material. 
[0005] 

The approach of making gold JP.9-171714.A adhere to the front face of a resin particle with a 
dry type coating method, and on the other hand, covenrig gold with non-electrolyzed gold plate 
further is indicated. However, since it was difficult it was not what is still enough satisfied to a 
demand of the further stability with the passage of time accompanying the rapid advance of 
electronic equipment in recent years to make gold adhere to a particle uniformly in dry type 



[0006] 

(ProblenVs) to be Solved by the Invention] 

The place which this invention solves the above-mentioned trouble and is made into the object 
has the uniform metallic— coating layer which is an electric conduction enveloping layer, and its 
corrosion resistance is high, and it is to offer the conductive particle which was excellent in 
stability with the passage of time. Furthermore, it is in the thing which do not cause the 
conductive lowering by the corrosion or the plating crack of a metal deposit in a prolonged 
activity and for which it passes and the high anisotropy electrical conducting material of the 
Tokiyasu quality is offered by using this conductive particle. 
[0007] 

[Means for Solving the Problem] 

As a result of this invention persons' inquiring wholeheartedly, it came to complete a header and 
this invention for the conductive particle which covered the resin particle with the metal 
conductive layer which purity becomes from 95% of the weight or more of gold having remarkably 
high corrosion resistance, and passing through it, without producing a local battery, and its 
Tokiyasu quality improving remarkably. 
[0008] 

The conductive particle of this invention is a conductive particle which comes to form a 
metalBc-coating layer in the front face of a resin particle directly, and is characterized by 95% of 
the weight or more of a metallic-coating layer consisting of gold A conductive particle. 
Furthermore, after making the metal which has hydrogen absorption ability in a resin particle 
adsorb, it is the conductive particle which comes to form a metallic-coating layer by non- 
electrolyzed gold plate. What is characterized by this 95% of the weight or more of metatbe- 
coeting layer consisting of gold Moreover, after preparing the metallic -coating layer by 
electroless nickel plating in a resin partide. It is the conductive particle which comes to form a 
metalBc-coating layer by permuting nickel by gold nearly thoroughly by permutation gold plate. 
What is characterized by for 95% of the weight or more of a metallic-coating layer being gold, and 
nickel being less than 5 % of the weight And it is the conductive particle which comes to form a 
metallic-coating layer by non-electrolyzed gold plate further. It is what is characterized by for 
this 95% of the weight or more of metallic-coating layer being gold, and nickel being less than 5 % 
of the weight These form the metallic-coating layer with it on the front face of a resin particle, 
and are constituted based on the result that it is what passes without producing a local battery 
and is excellent in the Tokiyasu quality. [ high corrosion resistance and ] ( uniform ] 
[0009] 

This invention is explained in full detail below. 

As a resin partide of this invention, the various organic substance is suitable and acryfie resin, 
such as pofyolefines. such as polyethylene, polypropylene, polystyrene, a polyvinyl chloride, a 
polyvinyBdene chloride, polypropylene, a polyisobutylene, and polybutadiene, 
polymethylmethacrylate, and polym ethyl ecrylate, poryalkylene terephthalate. polysuffone. a 
polycarbonate, a polyamide, phenol formaldehyde resin, me la mine formaldehyde resin, 
benzoguanamine formaldehyde resins, formaldehyde resin, etc. are used. For example, the resin 
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particle which has the physical properties at the time of compression of the arbitration which 
was suitable for the electrical conducting material one sort or by carrying out a two or more sort 
polymerization in the various polymerization nature monomers which have an ethylene nature 
partial saturation radical can be designed and compounded 
[0010] 

When carrying out the polymerization of the polymerization nature monomer which has an 
ethylene nature partial saturation radical for this resin particle and obtaining it as a monomer 
which has the above-mentioned ethylene nature partial saturation radical There are a monomer 
of non-cross-linking and a monomer of cross-linking. As a monomer of non— cross -linking For 
example, styrene monomers, such as styrene and alpha methyl styrene, an acrylic add Oneta), 
Carboxyl group content monomers, such as a maleic acid and a maleic a nhy dr ide, methyl (mete) 
acrytate, Ethyl (meta) ecrylate. propyl Oneta) acryiate. butyl (meta) acryiate. 2-ethylhexyl (meta) 
acrytate. kauryl (meta) acryiate. Cetyl (meta) acryiate, stearyl (meta) acryiate, cyclohexyi Oneta) 
acryiate, AOtyl (meta) acryiate. such as isobomyl Oneta) acryiate 2-hydroxyethyl (meta) acrytate. 
glycerol (meta) acryiate. Oxygen atom content Oneta) acryiate. such as poly oxy ethylene Oneta) 
acryiate and gfycidyl Oneta) acryiate Nitril content monomers, such as Oneta) acryionitrBe. the 
methyl vinyl ether. Vinyl ether, such as ethyl vinyl ether and propyl vinyl ether Add vinyl ester, 
such as vinyl acetate, butanoic acid vinyl, lauric-acid vinyl and stearin add vinyl Those halogen 
content monomers, such as unsaturated hydrocarbon L such as ethylene. • pro bilene. an 
isoprene. and a butadiene ] and trifluoromethy! Oneta) acryiate, pentafkioro ethyl Oneta) acrytate. 
vinyl chloride, and vinyl fluoride and KURORU styrene. etc. are mentioned 
[0011] 

As a monomer of crossHinking. for example Moreover, tetramethylolmethane tetrapod Oneta) 
acryiate. Tetra-methylol METANTORI (meta) acryiate. tetra-methyld METANJI Oneta) acrytate. 
TO POM EC HI roll pro pantry (meta) acryiate. dipentaerythritd hexa Oneta) acryiate. 
DipenUerythritd PENT A (meta) acryiate. ghxero RUTORI (meta) acryiate. And GUR1SERORUJI 
Oneta) acryiate, polyethylene GUPJKORUJ1 (meta) acryiate. Polyfunctional (meta) acryiate. such 
as polypropylene GURIXORUJI (meta) acryiate a triaryl (ISO) SHIANU rate and triadyl trimetlitate 
— and Silane content monomers, such 



as a dhrinylbenzene. diaOyt phthatate, diary! ecrytamtde. and diary! ether, tnmethoxysilyl styrene. 

and vwiyttrwnetoxysBane. are mentioned 

[0012] 

The resin partide of this invention can be obtawicd by carrying out a polymerization by the 
approach (JP.&-273774A) of carrying out the s us p ensi on polymerization of the polymerization 
nature monomer which has an above-mentioned ethylene nature partial ntmtxn radical the 
bottom of a well-known approach, for example, e xisten ce of a radical polymerization mtiator. the 
approach (JP.1-81810A) of making the seed particle chid non- co nst ru cting a bridge swei a 
monomer, and orrynj out a polymerization to ham with a radical polymerization ntbtor. etc. 
(0013] 

Although espeoaJh/ these resin particles are not femited and may be used mdepcndentiy or two 
or more sorts may be us ed together, in order to be used as an electrical conducting material, 
■nportance is attached to the physical properties at the ume of compression of a res*) partide. 
[0014] 

for example, the thing whose 10% K value used as an index of a mechanical strength b 1000- 
ISOOOMPa — desirable — further — it is abo 2000-IOOOOMPa — although — it is more 



[0015] 

It b measured when 10% K value b the smooth indenter end face which consists of a cy&nder 
made from a diamond with a dbmeter of 50 iraci ometers and compresses the resin particle 
obtaned usaig the nahute compression test machine (Snirnadzu PCT- 200) based on the Patent 
Publication Hebd No. 503160 ( six to ] official report under conditions of 027g [/second ] 
compression velocity and the tOg of the maximum trial overloads, and K vafcje can be calculated 
10% from the fcAnvng formula. 
K= (3/root2) and F-S-3/2 and R- 1/2 



F: The load value in 10% compression set of a particle (kg) 

S: the compression in 1 0% compression set of a particle — a variation rate (mm) 

R: The radius of a particle (mm) 

[0016] 

Since less than 1000 are not enough as the reinforcement of a resin particle, when above- 
mentioned 1 0% K value carries out a compression set destruction of a particle arises, and it 
stops achieving the function as an electrical conducting material Conversely, since an electrode 
may be damaged when larger than 1 5000. it b not desirable 
[0017] 

Fia-thermore, as for the resin partide of this invention, it b desirable that a recovery factor b 
20% or more A recovery factor b a recovery factor after carrying out the load of the load of Igf 
to a partide, and b 40% or more more preferably. When a conductive partide b manufactured 
using the resin partide whose recovery factor b less than 20%, since it does not return even if it 
deforms, when it compresses, a faulty connection may be woken 14). 
[0016] 

When carrying out the polymerization of the polymerization nature monomer which has the 
above-mentioned ethylene nature partial saturation radical for the resin particle used for thb 
invention and obtaining it considering these particle physical properties, it b more desirable as a 
constituent in a resin partide to contain a crossHinking monomer 20% of the weight or more 
more preferably at least 5% of the weight or more. It produces destruction or permanent 
deformation of a conductive particle and b not desirable, when above-mentioned 10% K value 
and a recovery factor fol that a cross-finluhg m onom er b less than 5 % of the weight and 



[0019] 

The conductive particle of this nvention is obtained by forming in the front face of the above- 
mentioned resin particle drectiy the metallic-coating layer which purity becomes from 95% of the 
weight or more of gold In thb case, forming in a resin particle directly means that the substrate 
layer by no ele ctr oly zing [ nickel ) etc. does not exist between the metaffic— coating layers and 
resin particles which purity becomes from 95% of the weight or more of gold Moreover, although 
it b desirable to cover esl rest particles to homogeneity, even if thb iwtaflic coataig layer has 
the penhoaB and coat nonunrformity of extent which has effect neither in conductivity nor plating 
exfoliation, carry out another level d W e re n ce . support and there b. [ no ] Because, even if there 
are a mnjts panhots and sfight coat nonurafbrmtfy. snca the substrate recks) layer which should 
serve as a radix point of a local battery does not fufly exist the corrosion or deterioration with 
tane of a metal conductive layer are not caused 
[0020] 

The approach of fisting to below as the formation approach 0/ thb metafile coaung layer b 



1. How to Form Gold r> Front Face of Resin Particle Drectiy by Electroless Deposition, after 
Making Metal Which Has Hydrogen Absorption AbXty n Ressi Particle Adsorb 

2. How to Give Non-Bectrolyzed Nickd Deposit to Front Face of Resin Partide. and Permute 
Nearly Thoroughly byGold after Thst 

How to make the thi ckn e ss of a golden enveloping layer increase to the meta tic-coating layer 

which **(ed) by 3.2 by el e ct r opl a ting or electroless deposition further. 

[0021] 

Although the non-electrolyzed gold plate reagent of the setf-reduction type with which 
versatSty b marketed can also be used as the approach of 1 and it is not limited cspcctaSy, 
generefiy it consists of the electroless deposition process the etchsng process and catalyst 
chenacaOy modified degree. 
[0022] 

An etching process b a process for making minute irregularity form in the front face of a base 
material partide using strong base sokftions. such as strong acid such as oxidizers, such as 
clnomic acid and sulfuric ~ecid chronuc acid mixture and a permangarac acid sok iu on. and a 
hycVochtbnc acid • sutfuoe acid, a sodvn hydroxide, and a pot ass kan hydroxide, etc and 



2008/04/12 



http//www4jpc8jKjpi g o jp/cgr-bin/tran.web.cgi^cje 



JP2004- 1 1 1 1 63.A [DETAILED DESCRIPTION] 



5/13 



JP.2004-1 1 1 I63.A (DETAILED DESCRIPTION] 



6/13 ^-i? 



n of a deposit by this. 
[0023] 

A catalyst chemical ry-rnodified degree is e process in which the catalyst bed which becomes by 
making a resin particle carry out adsorption generation of the metal which has the hydrogen 
absorption ability which can serve as an origin of the electroless deposition of degree process on 
the front face of a resin particle is made to form. Although are not limited especially as a metal 
which has hydrogen absorption ability here, and Pd. PL Au. nickel, etc ere mentioned, ft is 
simplest to use Pd to which the commercial reagent etc. has appeared on the market widely, and 
ft is desirable. The others in the case of not being limited and using commercial Pd catslyst-ized 
liquid etc. especially as a catalyst chemically—modified ( using Pd ] degree. For example, after the 
resin particle etched into the solution which consists of a palladium chloride and tin chloride is 
immersed. How for ft to be activated with alkali solutions, such as acids, such as a sulfuric acid 
and a hydrochloric acid, and a sodium hydroxide, and to deposit Pd on a resin particle front face. 
After the resin particle etched into the sulfuric-acid palladium solution is immersed, the method 
of being activated with the solution containing reducing agents, such as dirnethytamine borane. 
and depositing Pd on a resin particle front face etc. is mentioned However, the latter approach 
of the former is [ that tin and a chloride remain in a metal coat in many cases ] more more 
desirable. 
[0024] 

An electroless deposition process is performed by immersing the resin particle which gave the 
catalyst into the solution which contains gold under existence of a reducing agent and 
depositing gold on the front face of a resin particle with the given catalyst as the starting point 
[0025] 

(n this case, it is not limited especially as a reducing agent used, and boron compounds, such as 
tetrahydroborate. cyano tetrahydroborate. dtmethyiamine borane. and hydrazine borane. 
hypo phosphite, a hydrazine, grape sugar, formalin, an ascorbic acid, a titanium trichloride, etc. 
can be used Moreover, ft is suitable to usually use golden content water solubility salts, such as 
a gold cyanide salt a 2 gold-cyanide salt and a gold salt etc. tetrachloride, as an approach of 
making gold containing in a solution. 
[0026] 

These reducing agents and a golden content water solubility salt can be dissolved with additives 
and stabilizers, such as chelating agents, such as citrate and an ethytenediaminetetrBacetic acid 
salt a potassium cyanide, a sodium cyanide, triethanolamine. ethylene glycol mono ethyl ether, 
diethylene glycol monoethyl ether, polyethylene imine. and lead acetate, the initial make-up of 
electrolytic bath of the self-reduction type radio solution gold plate bath can be carried out and 
a golden enveloping layer can be directly formed in the front face of a resin particle using these 
plating baths. 
[0027] 

Although other metals which carry out the eutectoid of the metallic-coating layer of this 
invention with gold although gold serves as a principal component may be contained, for example. 
Co. Cu. Zn, Fe, Mn, Cr, V. Mo. Pd. Sn, nickel, etc. may be contained in the electric conduction 
enveloping layer with gold, as for golden purity, it is desirable that it is more than 95 W/WY and 
ft is more than 98 W/W% more preferably. It fads [ the flexibility of a contact conductivity 
metallurgy group coat ] that golden purity is less than [ 95 W/VA ] end is not desirable. 
[0026] 

By the approach of 1. the thickness of a metallic -coating layer is controllable by the amount of 

reagents of permutation gold plate, time amount temperature, etc to arbitration. 

[0029] 

Although the approach of 2 is an approach of forming nickel metal layer, supplying this to a 
permutation gold plate bath, and making nickel once permute by gold nearly thoroughly by 
electroless nickel plating and is not limited especially, ft consists of non-electrolyzed nickel 
plating process and the permutation gold plate process the etching process and catalyst 
chemically-modified degree similarly. Although the etching process and catalyst chemically- 
modified degree is the same as that of the approach of one and non-electrolyzed nickel plating 



bath by which versatility is marketed also about non-electrolyzed nickel plating process can be 
used For example, ft is carried out by immersing the resn particle which gave the catalyst into 
the solution which contains nickel salt under existence of reducing agents, such as 
hypo phosphorous acid and dirnethytamine borane. end depositing nickel on the front face of a 
resin particle with the given catalyst as the starting point Although a permutation gold plate 
process is a process permuted by nickel and gold using the difference in the ionization tendency 
of nickel and gold and the permutation gold plate bath by which versatility is marketed can be 
used, the initial make-up of electrolytic bath of the golden content water solubility salts, such as 
chelating agents, such as citrate and an etrr/lenediaminetotreacetic acid salt a gold cyanide salt 
a 2 gold-cyanide salt and a gold salt etc. tetrachloride, can be dissolved and carried out for 
example. Usually, the reducing agent is not contained in this permutation gold plate bath 
[0030] 

Although the approach of 2 has the advantage that rton-electroh/zed nickel plating bath more 
stable than the non-electrolyzed gold plate bath used by the approach of 1 can be used, it is 
necessary to make nickel permute by gold nearly thoroughly in a permutation gold plate process, 
tt is desirable that a golden substitutional rate is 95 % of die weight or more as golden purity in a 
metallic -coating layer in this case as ft is nearly perfect and it is 98 % of the weight or more 
more preferably. It falls [ the flexbSty of a contact conductivity metallurgy group coat ] that 
golden purity is 95 or less % of the weight and is not desirable. 
[0031] 

Moreover, ft is desirable that nickel which remains is less than 5 % of the weight and permuting 
wfthgold is more desirable until nickel becomes 2 or less % of the weight The survival rate of 
nickel becomes easy to produce a local battery to be 5 % of the weight or more with a minute 
pinhole or coat nonuriiformfty as the starting point and is not desirable. 
[0032] 

Although ft depends for the thickness of a metallic— coating layer on the thickness of non- 
electrolyzed nickel layer by the approach of 2. in order to gather a golden substitutional rate, 
norr-electrofyzed nickel deposit should not be made not much thick, but it is more desirable that 
ft is desirable that ft is 0.04 micrometers or less as for non-electrolyzed nickel deposit and it is 

0. 02 micrometers or less by the approach of 2. ff nickel deposit exceeds 0.04 micrometers. 95% 
of the weight or more of a golden permutation will become difficult In order to be unable to make 
a gold plate layer not much thick by the approach of 2 by such reason but to make the thickness 
of a golden enveloping layer increase further, ft is more desirable to use the approach of 3. 
[0033] 

Since non-electrolyzed nickel deposit can be set up by the approach of 3 beforehand more thinly 
than the approach of 2. it becomes poss&le to make the survival rate of nickel lower. The 
approach of non-electrolyzed gold plate used by the approach of 3 is made like the approach of 

1. As for the content of the gold in the metallic-coating layer obtained eventually, ft is desirable 
that it is 95 % of the weight or more, and ft is 98 % of the weight or more more preferably, tt falls 
[ the flexibility of a contact conductivity metallurgy group coat ] that golden purity is 95 or less % 
of the weight and is not desirable. 

Moreover, ft is desirable that nickel which remains is less than 5 % of the weight and permuting 
wfthgold is more desirable until nickel becomes 2 or less % of the weight The survival rate of 
nickel becomes easy to produce a local battery to be 5 % of the weight or more with a minute 
pinhole or coat nonuniformfty as the starting point and is not desirable. 
[0034] 

Although it changes also with mean particle diameter of the resin particle covered as thickness 
of this metallic-coating layer, ft is desirable that ft is 0.005-1 micrometer, and ft is more 
desirable that it is further 0.01-0.3 micrometers. Sufficient effectiveness as an electric 
conduction enveloping layer is not acquired as the thickness of this enveloping layer is less than 
0.005 micrometers, and ft is not desirable. Moreover, since ft becomes large too much, or the 
grain child specific gravity for which this enveloping layer exceeds 1 micrometer needs expensive 
gold for a large quantity and serves as the cost high, it is not so desirable. 
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The ressi particle of this invention has that desirable whose mean particle diameter is 0.5-100 
micrometers, and what is the range which is 1-20 micrometers is more desirable. When a resin 
particle is less than 0.5 micrometers, in case a conductive enveloping layer is formed, ft is easy 
to produce condensation, and the problem that the conductive particle manufactured using this 
particle causes a contiguity inter-electrode short circuit may be generated. When the mean 
particle diameter of a resin particle exceeds 100 micrometers, the problem that the conductive 
enveloping layer of the conductive particle manufactured using this particle becomes easy to 
separate, and dependability falls may occur. 
[0036] 

Moreover, that whose coefficient of variation obtained by **(ing) standard deviation obtained 
from particle size distribution with mean particle diameter is 1 0% or less is more desirable. 
Moreover, if a conductive particle is manufactured using the resin particle to which coefficient of 
variation exceeds 10V ft will become difficult to control to arbitration the electrode spacing 
which carries out phase opposite. 
[0037] 

It is used in case the conductive particle of this invention is used as a main component of 
various anisotropy electrical conducting materials end two substrates and electrode terminals 
which carry out phase opposite are connected electrically, and the anisotropy electrical 
conducting material containing the conductive particle of this invention is also contained in this 
invention. It is not Smiled especially as that approach, for example, a conductive particle is 
distributed in binder resin, ft considers as anisotropy electric conduction adhesives. and the 
approach of connecting using these anisotropy electric conduction adhesrves. the approach of 
connecting using a binder and a conductive particle independently, etc. are mentioned 
[0038] 

As the above-rnemioned anisotropy electric conduction adhesrves, especially if a conductive 
particle is distributed in insulating binder resin, ft will not be Bmfted. but the anisotropy electric 
conduction film, anisotropy conductive paste, anisotropy electric conduction ink. etc. are 



[0039] 

The constituent hardened with light and heat such as a hardenab£ty resin constituent obtained 
by the reaction with curing agents, such as a monomer which is not fasted especially as this 

A acetate 
esocyanate. a 

rnentioned. As for the coating thickness of the above-mentioned anisotropy electrical conducting 
material it is desnble that calculate from the mean particle diameter of a conductive particle 
and the specification of a connection electrode which were used, a conductive particle b 
pinched by connection inter-electrode, and between junction substrates is fuDy made to be filed 
with a gbe fae. 
[0040] 

The anbotropy electric conduction fam adds a solvent to for example, the a bove m ent ioned 
anisotropy el e ctri c conduction adhesrves. makes ft the shape of a solution, can cast this solution 
on a mold releasing fam. can make a coat and can roi round and make on a rot what evaporated 
the sotvem from a coat It can place on the electrode on which ft b begsvang to wind a coat 
around with a mold releasing fam in the case of an activity, and a coat should be pasted up. and 
can be made to connect by carrying out heating cunsa t essi on of the counter el e ctr ode in pies on 
thb. 
[0041] 

Anbotropy conductive paste b obtained by making for example, anisotropy electric conduction 
adhesives into the shape of a paste, puts thb into a suitable dbpemer. appfies ft to the 
thickness of a request on the electrode which should be connected, and on thb. ft can connect a 
counterelectrode superposition and by pressurizing and stiffening resin whBe heating. 
[0042] 

Anbotropy electric conduction ink can be obtained by giving the viscosity which added the 
solvent to for example, the above-mentioned anbotropy electric conduction adhesives. and was 



suitable for printing can be screen-stenciled on the electrode on which this should be pasted up, 

can evaporate a solvent after that and can be connected by carrying out heating compression of 

the counterelectrode in piles on this. 

[0043] 

[Function] 

The conductive particle obtained by this invention has the uniform metallic— coating layer which 
is an electric conduction enveloping layer, and can obtah the conductive particle which was 
excellent in stability with the passage of time with good corrosion resistance. Furthermore, by 
using thb conductive particle, ft can cause and pass through the conductive lowering by the 
corrosion and the plating crack of a metal deposit also in a prolonged activity, and the high 
anbotropy electrical conducting material of the Tokryasu quafity can be obtained. 
[0044] 



Although an example is raised to below and this invention b explained to ft in more detail, thb 
invention b not Bmfted only to these examples. 
[0045] 
(Example 1) 

The mixed Gquor of the drvinylbenzene 80 section, the TORIMECH1 rod pro pantry (meta) 
acrytate 20 section, and the benzoyr-peroxide 2 section was added to the 3% water- solution 800 
of polyvinyl alcohol (Nippon Synthetic Chemical Industry make GH-20) section (following weight 
section), ft agitated with the homogenizer, and grain refaahg was performed. Temperature up was 
carried out to 60 degrees C under the nitrogen air current agitating after that and the reaction 
was performed for 15 hours. The resin particle which performs classification actuation after 
washing with distilled water and a methanol, and serves as mearr-particle-dia meter 
=5.3micrometer and a core material of 5j0% of coefficient of variation in the obtained particle was 
obtained. When 10% K value of thb resin particle was measured by the above m e n tioned 
approach. 4 100 MP a and a recovery factor were 51V The pre DIP Bquid for powder plating (the 
Okuno Pharmaceuticals company make) was made to distribute lOg of thb resin particle, and ft 
etched by stirring for 30 minutes at 30 degrees C. 
(0046] 

Then, rinsed thb particle, added in 100ml of Pd catafyst-ized iquid which contains sulfuric— acid 
palladium 1% of the weight ft was made to stir for 30 minutes at 30 degrees C. and p a l a dkjm ion 
was made to stick to a particle. After separating and rinsing thb particle, ft added in 0.5% of the 
weight of danethyl am aie borane Squid (it adjusts to pHS.0). and the resin particle which activated 
Pd was obtained. 
[0047] 

After adding 1 000ml (SERAGORUDO 6020, product made from EEJA) of reduction type radio 
solution Bquid gikfing which carries out 7 g/L content of the 2 gol d c y ani d e potessaan to thb 
ream particle and making ft ftafy dbtributs using an tetrasonc was! wig macfane. non-electrolyzed 
gold plate was carried out adding a water s ol uti on gradually 10V when carrying out temperature 
tp to 70 d eg r ees C. stirring. When the golden enveloping layer was about set to 0.04 
micrometers, the stop and the particle were separated for the reaction. With d b tiacd water, ft 
futy rinsed, an after al c ohofc c permutation b carried out the vacuum drying of thb particle was 
carried out and the conductive particle 1 was obtained. When thb conductive particle 1 was 
o bser ved ai 5000 times using the electron ra i d escap e (SEMX ft has checked that the uniform 
me tafcc coating layer without a plating deficit etc. was formed. 

Moreover, thickness measurement of the metafcr-coatirtg layer Gated to below about the 
obtesied conductive particle 1. a metal content ratio me asu r em en t messurernent of conductivity 
and the adhesion of an e le ct ri c conduction envdopatg layer, the conductivity behind a ragb— 
hun^drty /temperature load, etc. measured change, and die result was shown in a table 1. 
[0048] 

(Thickness measurement of a metaBSc-coating layer) 

0.5g of conductive particles 1 b weighed precisely, after dissolving a mot* Sc- coating layer 
thoroughly wi addition to the mixed Kquor which consists of 5ml of nitric acids, and 10ml of 37% 



htto://www4 ipdl ndpigojp/cgr-bin/tranwcb.Cgi.eSe 



http-//wi 



>i go jp/cgr-b«n/tr» 



JP.2004-1 11 163.A [DETAILED DESCRIPTION] 



9/13 K-v 



JP.2004-1 1 1 163.A [DETAILED DESCRIPTION] 



10/13*— V 



hydrochloric acids 60%. 20ml of saturated water solutions of hydrazine sulfate was added, it 
heated at 60 degrees C for 1 hour, and gold was settled. The solution containing this 
precipitating gold was separated through the ffter paper, and it put into the crucible with the 
fater paper, it destroyed by fire at 900 degrees for 2 hours, and gold was collected. The weight of 
the collected gold was measured and golden content (it is called WAU) was computed. Golden 
deposit thickness was computed by the following formula from the obtained golden content 
Gold plate thickness (micrometer) = (rhoPxWAUxD) /(6xrhoAUx (100-WAU)) 
rhoP: The specific gravity of a resin particle, the specific gravity of rhoAU-goM, WAU:golden (S) 
and content. D: Mean particle diameter of a resin particle (micrometer) 
[0049} 

(Metal content ratio measurement of a metallic-coating layer) 

The solution which dissolved the metallic-coating layer thoroughly I3te thickness measurement of 
the above-mentioned metallic-coating layer was measured with the I CP AEM plan, and weight % 
of metals contained in addition to this, such as gold end nickel, was computed. 
[0050] 

(Measurement of conductivity and the adhesion of an electric conduction enveloping layer) 
The contact resistance value in the event of compressing the conductive particle 1 usbg a 
minute compression electric resistance measuring instrument (PCT-200 *», Shimadzu Corp. 
make), and particle size being compressed 20% was measured. This measurement was carried out 
to 20 particles and that average was calculated. 
[0051] 

Moreover, when it compressed gradually to 50% of mean particle diameter succeed ingty, the 
particle to which resistance increases to lOohms or more suddenly in the process was accepted. 
When these particles were observed with the optical microscope, exfoliation of an electric 
conduction enveloping layer and destruction had occurred, and it asked for the generating ratio 
of these particles as a conductive destructive ratio. ft. is shown that there are so few plating 
cracks that this conductive destructive ratio is tow. 
[0052] 

(Measurement of change, such as conductivity behind a high-humidity/temperature load) 
After leaving the conductive particle 1 for 20 days under 85 degrees C and the ambient 
atmosphere of 95% of relative humidity, it asked for the contact resistance value and the 
conductive destructive ratio behind a load like the above-mentioned conductive measurement. It 
is shown that it is the conductive particle excellent in stability with the passage of time, so that 
the difference of the measured value before and behind a load is small. 
[0053] 
(Example 2) 

500ml of distilled water was added to the resin particle which was obtained tike the example 1 
and which activated Pd. and particle suspension was obtained by making it fully distribute using a 
sonication machine. Stirring this suspension at 50 degrees C. the electroless deposition liquid 
(pH is adjusted to 7.5) which consists of nickel-sutfate (six hydrates) 50 g/L dime thy lamina 
borane 5 g/L and citric-acid SOg/L was added gradually, and electroless nickel plating was 
performed. When this enveloping layer was set to about 0.02 micrometers, addition of electroless 
deposition liquid was stopped, and the particle was separated After fully rinsing this particle with 
distilled water, it was made to react at 70 degrees C for 60 minutes, adding and stirring to 
2000ml (Japanese high grade chemistry company make, IM-GoldST) of permutation liquid gilding 
containing NISHlAN-ized golden potassium 7g. andgold permuted nickel deposit thoroughly. After 
reaction termination, the alcoholic permutation was separated, rinsed and carried out the after 
vacuum drying of the particle was carried out and the conductive particle 2 was obtained. 
[0054] 

When this conductive particle 2 was observed in SEM like the example 1. it has checked that the 
uniform metallic-coating layer without a plating deficit etc. was formed. Thickness measurement 
of a metallic-coating layer, a metal content ratio measurement measurement of conductivity and 
the adhesion of an electric conduction enveloping layer, the conductivity behind a high* 
humidity/temperature load. etc. measured change for the conductive particle 2 like the example 



Land the result was shown in a table 1. 

[0055] 

(Example 3) 

Electroless nickel plating was performed Eke the example 2. when this nickel enveloping layer 
was set to about 0.01 micrometers, addition of electroless deposition liquid was stopped, and the 
particle was separated. Gold permuted nickel deposit for this particle thoroughly Eke the example 
Z Self-reduction type radio solution gold plate was again performed like the example I. after 
reaction termination, the particle was separated, it rinsed, the alcoholic permutation was carried 
cut the after vacuum drying of the obtained particle was carried out and the conductive particle 
3 was obtained When this conductive particle 3 was observed in SEM tike the example 1, it has 
checked that the uniform metallic-coating layer without a plat rig deficit etc. was formed 
[0056] 

Thickness measurement of a metalfic-coating layer, a metal content ratio measurement 
measurement of conductivity and the adhesion of an electric conduction enveloping layer, the 
conductivity behind a high-humidity/temperature bad. etc. measured change for the conductive 
particle 3 like the example 1, and the result was shown in a table 1. 
[0057] 

(Example 1 of a comparison) 

Electroless nickel plating was performed like the example 2. when this nickel enveloping layer 
was set to about 0.05 micrometers, addition of electroless deposition liquid was stopped, and the 
particle was separated After fully rinsing this particle with distilled water, the reaction was 
stopped when it was made to react at 70 degrees C and the thickness of a permutation gold 
plate layer became about 400A. ad<£ng and stirring to 2000ml (Japanese high grade chemistry 
company make. IM-GotdST) of permutation Squid gilding containing gold cyanide potassium 5g. 
After that the alcoholic permutation was separated, rinsed and carried out the after vacuum 
drying of the particle was carried out and the conductive particle 4 was obtained 
[0056] 

Lfte [ particle / 4 / conductive ] the example I. conductivity, measurement of the adhesion of 
an electric conduction enveloping layer, the conductivity behind a high-humidity /temperature 
lead etc. measured change, and the result was shown in a table 1. 
[0059] 

(Example 2 of a comparison) 

In the example 2. except having reduced the reaction time of permutation gold plate from 60 
minutes in 10 minutes, and having made the substitutional rate to gold into imperfection, it 
carried out similarly and the conductive particle 5 was obtained Like [ particle / 5 / which was 
obtained / conductive ] the example 1, conductivity, measurement of the adhesion of an electric 
conduction enveloping layer, the conductivity behind a high-humidity/ temperature toad. etc. 
measured change, and the result was shown "m a table I. 
[0060] 

In addition, the gold and nickel thickness of the conductive particles 4 and S were measured by 
the following approaches. (Measurement of gold and nickel thickness) 
0.5g of conductive particles is weighed precisely, after dissolving a metallic-coating layer 
thoroughly in addition to the mixed liquor which consists of 5ml of nitric acids, and 10ml of 37% 
hydrochloric acids 60V 20ml of saturated water solutions of hydrazine sulfate was added it 
heated at 80 degrees C for 1 hour, and gold was settled. The solution containing this 
precipitating gold was separated through the filter paper, and it put into the cruciblo with the 
filter paper, it destroyed by fire at 900 degrees for 2 hours, and gold was collected. The weight of 
the collected gold was measured and the golden content WAU was computed. Moreover, filtrate 
carried out the scalpel rise at accuracy at 200ml, and measured nickel content (it is called WND 
with tho EOTA standard solution of 0.01 mol/L by using bottom Cu-PAN of the a 



formula from tho golden 



[0061] 

The deposit thickness of gold and nickel was computed by the following 
content and nickel content which were obtained 
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Gold plate thickness (micrometer) = (rhoPxWAUxD) /|6xrhoAUx (100-WAU-WNi)) 
nickel deposit thickness (micrometer) = (rhoPxWNtxO) /[6xrhonickelx (100-WAU-WNi)) 
rhoP. Specific gravity of a resin particle. rhoAU: Golden specific gravity Specific gravity of 
rhonicketnickel layer. 

WAU: Golden content (%) WNtrrickel (\) and content and D: Mean particle diameter of a resin 

particle (micrometer) 

[0062] 

From a table 1, the conductive particles 1-3 obtained in the examples 1-3 are understood that 
there are few conductive change after a bad and increments in a plating crack, and the 
corrosion resistance of a metallic-coating layer is high compared with the conductive particles 4 
and 5 obtained in the examples 1 and 2 of a comparison. Although a big change was not 
accepted in the front-face nature by the conductive particles 1-3 when the conductive particle 
4 behind a bad was dark-^cotar-ized compared with other conductive particles and the 
conductive particle before and behind each bad was observed in 5000 times using the electron 
microscope (SEM), surface deterioration of the shape of a blow hob of ** was accepted by the 
conductive particles 4 and 5 of the example of a comparison. Since this was easily dissolved in 
dilute hydrochloric acid and nickel was detected from this solution, nickel of a bwer layer [ the 
effect of a beat battery being generated etc. ] is e luted and this surface deterioration is 
considered to have become nickel oxide etc. and to have adhered to the front face of a 
conductive particle. 
[0083] 
(Example 4) 

Mixed the conductive particle 1 at 5 W/W% of a rate b epoxy system adhesives (Furukewa 
chembaDy-modified company make. SE-4500). the homogenizer was made to fully distribute, and 
the arnsotropy electric conduction adhesives 1 were produced. 
[0084] 

These arnsotropy electric conduction adhesives were applied, respectively on the glass substrate 
with which the FTO electrode was formed by width of face of 300 micr om e ters, and the gbss 
substrate same from this was piled up so that an ITO electrode might become a cross. After 
heating for 30 minutes and carrying out stickbg-by-pressure hardening at 160 degrees C. 
applying the pressure of 30kg/cm2 to this, the contact resistance vakie was measured by 4 
ten— anal method about the conductive particle 1 which e xist s b the part which fTO ntersects. 
Counting of the number of the conductive particles 1 which exist b the crossing part was 
carried out with the optical microscope, the acqured contact resistance vabe was **(ed) by this 
number, and it considered as tho contact resistance value per conductive particle. 
[0065) 

After leaving this substrate for 20 days furthermore under 85 degrees C and the ambient 
atmosphere of 95% of relative humicSty. same mea s urement was carried out agab. This 
measurement was carried nit 5 umes. respectively, and the average was shown bi a table 2. 
It is shown that conductive stabSty with the passage of txtne is good, so that this contact 
resistance vabe change is smai. 
[0068] 
(Example 5) 

Except having used the conductive particb 2. the same actuation as an exarapb 4 was 
performed the erasotropy eJectnc conduction adhesives 2 were produced, and the same 
measu r emen t as an example 4 was carried out The obtained result was shown be tabb 2. 
(Example 6) 

Except having used the conductive particb 3. the same actuation as an example 4 was 
performed tho erasotropy etectnc conduction adhesives 3 were produced and tho same 
measurement as an example 4 was carried out. The obtained result was shown b a tabb 2. 
(0067) 

(Examfrfe 3 of a comparison) 

Except having used the conductive particle 4. the same actuation as an exampb 4 was 
0 anisotropy dec trie conduction adhesives 4 were produced and the same 



measurement as an example 4 was carried out The obtained result was shown b a table 2. 
[0068] 

(Example 4 of a comparison) 

Except having used the conductive particle 5. the same actuation as an example 4 was 
performed the anisotropy electric conduction adhesives S were produced, and the same 
measurement as an exampb 4 was carried out The obtained result was shown b a tabb 2 
[0069] 

A tabb 2 shows that pass through the anisotropy electric conduction adhesives 1-3 which ** 
(ed) b the examples 4-6 rather than the anisotropy electric conduction adhesives 4 and 5 of the 
examples 3 and 4 of a comparison, and the Tokiyasu quafity is excellent 
[0070] 
[A table 1] 
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(0071] 
[A tabb 2) 
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(0072J 

[Effect of the invention) 

By this bvention. the corrosion resistance of the 
conduction envefapbg layer can obtain the conductive 



meteSc-costirtg layer which is an electric 
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stability. That is. when an anisotropy electrical conducting material is created using the 
conductive particle of this invention, it can cause and pass through the conductive lowering by 
the corrosion and the plating crack of a metal deposit also in a prolonged activity, and the high 
electronic ingredient of the Tokryasu quality can be obtained. 



{Translation done.] 
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